The 2015-2016 El-Niño and related ocean warming has generated significant coral bleaching and mortality 20 worldwide. In Indonesia, first signs of bleaching were reported in April 2016. However, this El Niño has impacted
epicenter of marine biodiversity, the so-called Coral Triangle, a vast area spanning Malaysia to Solomon Island, where 64 the number of marine species is maximum (Hoeksema, 2007) . BNP includes several islands with Bunaken Island
65
(1.62379°N, 124.76114°E) one of the most studied Indonesian reef site. Bunaken Island is surrounded by a simple 66 fringing reef system, comprising reef flats, several small enclosed lagoons and forereefs. The tide regime is semi-diurnal,
67
but with marked diurnal inequalities (Ray et al. 2005) , with a maximum spring tidal range that can reach 2.52 m.
68
Bunaken Island is generally exposed to southwest wind from May to October, resulting in calm seas due to the short 69 fetch between mainland and the island, and to northwest wind from November to February, which can be strong at time
70
and generate large waves breaking on the west and north shores. Neumann and Macintyre, 1985) .
81
In contrast with the 2015 observations, in late February 2016, during a coral biodiversity census survey, we noticed the 82 widespread occurrences of dead massive corals and we performed a systematic investigation on the spatial distribution of 83 the phenomenon. All reef flats around Bunaken Island were visually surveyed and recent mortality was recorded
84
(presence/absence). Geographic coordinates of the presence of mortality were compiled to map its extent. Then, in 85 different locations around the island, mortality was measured on six reef flat locations characterized by high coral cover 86 and different dominant massive coral species, principally Porites lutea and the octocoral Heliopora coerulea, using six 87 10-meter long Line Intercept Transect (LIT) (English et al., 1997). We recorded the percent cover of live and dead tissue 88 for each coral, the species/genus for each coral, and substrate categories between colonies. 
116

Results
117
1 Mortality rates per dominant coral genus
118
For all colonies found on the six stations, dead tissues were found on the top and upper-flank of the colonies, with the 119 lower part of the colonies remaining healthy (Fig. 1) . Mortality was not limited to microatoll-shaped colonies only.
120
Round massive colonies were also impacted. On microatolls and other colonies that may have lived close to MLW, the 121 width of dead tissue appeared to be around a maximum of 15 cm. Dead tissues were systematically covered by turf algae,
122
with cyanobacteria in some cases, suggesting that the stressor responsible for the mortality occurred few months earlier.
123
There were no obvious preferential directions in tissue damage at colony surface as it has been previously reported for 124 intertidal reef flat corals in Thailand (Brown et al. 1994 ).
126
The six surveyed reef flat locations were dominated by H. coerulea and P. lutea, while other genus and species occurred 127 less frequently (Table 1) . When taking into account all genus, up to 85% of the colonies were dead (Site 5). The average 128 mortality was around 58% all sites included (Fig. 2) . When it was present Goniastrea minuta colonies were the most 129 impacted, with a 82% mortality on average ( 
Map of occurrences of mortality
133
The survey around the island revealed presence of mortality all around the island except the north reef flats where corals
134
were scarce and encrusting (Fig. 2) . The same coral genus as listed in Table 1 were impacted, but mortality levels 135 differed depending on colony heights. When colonies were clearly below the present minimum sea level, they remained 136 healthy ( Fig. 1 ). The map of positive observations shows that mortality has occurred mostly along the crest, which is 137 expected to be the most vulnerable during sea level fall (Fig. 2) . The survey suggests that nearly 163 hectares, or 30% of 138 the entire reef system, has been impacted by some mortality. However, this does not mean that 30% of the reef has died.
140
Absolute Dynamic Topography time series
141
The ADT time-series (Fig. 3) shows a significant sea level fall congruent with El Niño periods, at all spatial scales,
142
although the pattern is not as pronounced at Indonesia-scale ( 
158
Discussion
159
We aimed here to document the spatial scale and the cause of an ecological event that could be easily overlooked when 
184
Altimetry data have been seldom used to study coral reef processes, even in a sea level rise era that may affect coral reef 
